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Description 

Field of The Invention 

The present invention relates, generally, to steri- 
lized medical probes and, more particularly, to an anti- 
infectious Prophylactic probe useful as a urinary cathe- 
ter. Accordingly, the subject matter of the present inven- 
tion refers to a catheter for insertion into an anatomical 
canal. 

Background of the Invention 

Catheters or probes are used in a number of medi- 
cal and related applications. For example, a catheter 
comprising an elongated, flexible hollow tube may be 
inserted into a patient's urethral canal to permit with- 
drawal of fluids from the bladder. Such catheters are 
typically referred to as urinary drainage catheters, or 
simply urinary catheters, and are usually inserted into 
the bladder by way of the urethra. 

It has been found that typical urinary catheters, 
even if sterile when inserted into a patient, tend to con- 
tribute to bladder infections. Treatment of such infec- 
tions often involves the use of heavy medication and 
may lengthen the catheterized patient's hospital stay. It 
is believed that the insertion of the catheter through the 
urethral canal into the bladder dislodges or otherwise 
attracts infectious material, for example pathogens and 
bacteria which populate the lower urinary tract, due to 
the frictional forces the catheter exerts on the urethral 
walls or urethral mucosa resident on the walls. These 
bacteria are typically present on the male glans or the 
distal portion of the male's urethra, or on the female's 
urethral meatus. Once dislodged, the infectious material 
is carried, typically by the leading edge of the catheter, 
to the internal organ {e.g. bladder), causing infection of 
the internal organ. 

Even if no infectious or pathogenous material is dis- 
lodged, the frictional forces exerted by the catheter on 
the urethral walls by conventional catheters tend to irri- 
tate the urethral mucosa. While the irritation caused by 
this mechanical trauma exerted during penetration of 
the catheter is generally temporary, the discomfort 
experienced by the patient is nonetheless substantial. 

These disadvantages are also encountered in other 
applications in which a probe or catheter is inserted into 
a body cavity to either drain or inject interna) fluids or for 
other diagnostic procedures. For example, probes used 
in cystoscopy also may cause attraction of infectious 
material or irritation to the canal or orifice into which the 
catheter is inserted. 

There thus exists a long felt need to ameliorate the 
disadvantages occasioned by use of known medical 
probes. There is a particular need for a urinary catheter 
which does not cause infectious material to be carried 
or otherwise passed to the bladder. 

According to German patent application 1,958.561 
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A which corresponds substantially to US-patent specifi- 
cation 3,583,391 a urinary catheter is known which 
includes an elongated, flexible sac for positioning same 
in the urethral canal before and during insertion of a 

5 catheter tube. The purpose of the sac is to prevent the 
walls of the urethral canal from contacting the catheter 
tube when the catheter tube is pushed forward in the 
urethral canal so as to avoid that infectious matter 
enters the bladder as the catheter tube travels to the 

10 bladder. The elongated sac fits in a bore of a flexible 
insertion tube which functions as catheter tube as well. 
One end of the sac extends from a front end of the flex- 
ible insertion tube and is secured to a rigid tubular guide 
sleeve encircling a considerable portion of the flexible 

75 insertion tube. The rigid tubular sleeve forms a close fit- 
ting guide arrangement which provides the required 
columnar rigidity to the flexible insertion tube, but does 
not itself enter the urethral. Accordingly, this known sys- 
tem functions like a telescopic guide or like a piston in a 

20 cylinder so as to avoid bending and buckling of the flex- 
ible insertion tube. As the flexible insertion tube is 
pushed forward, the insertion tube extends out of the 
guide sleeve into the urethra and the sac rolls out over a 
front end of the insertion tube into contact with the ure- 

25 thra. Application of lubricants is used for aiding in roiling 
the sac over the open end the flexible insertion tube and 
for this purpose the inner and outer surface of the inser- 
tion tube is coated with silicone oil. 

Since the rigid tubular guide sleeve covers a long 

30 portion of the flexible insertion tube there is no access 
to the insertion tube for pushing it forward by hand in the 
urethral canal. For providing an access to the insertion 
tube slots are provided which extend on opposite sides 
of the rigid guide sleeve along a considerable portion of 

35 said sleeve. A pair of diametrically opposed handles 
being fastened to the flexible insertion tube extend 
through the slots. The handles can be grasped for push- 
ing the flexible insertion tube forward. 

Before use all parts, namely the flexible sac and the 

40 flexible insertion tube must be effectively sterilized 
inside and outside. Also the rigid tubular guide sleeve 
must be sterilized inside. 

Due to the complex structure of the known catheter 
a complete and effective sterilization requires extraordi- 

45 nary sterilization methods which allow even mainte- 
nance of the sterilization effect also during mounting of 
the catheter and until use of the catheter. Mainly 
because of the relatively high resistance of the sac to 
slide over the leading edge of the flexible insertion tube 

so this known catheter has not been applied in practice. 

Summary of the Invention 

The present invention provides an anti-infectious, 
55 non-contaminating catheter which addresses the afore- 
mentioned drawback of presently known catheters and 
which comprises the features of claim 1 . 

A preferred exemplary embodiment of the present 
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invention provides, inter alia, a generally hollow tube 
having an axial lumen extending along the length 
thereof, and an elongated, tubular elastic membrane 
disposed within the lumen, wherein the leading end of 
the membrane is circumferentially folded back over the 
leading edge of the tube such that as the catheter is 
inserted into a patient, the membrane is drawn through 
the tube and out the leading edge of the tube. Once the 
catheter is fully inserted, the membrane circumscribes 
the tube; thus, contact between the tube and the patient 
is substantially, if not entirely, prevented during insertion 
of the catheter. 

More particularly, the non-contaminating catheter 
of the present invention includes a protective membrane 
(sheath) which is laid out as the catheter is urged along 
an anatomical canal and thus remains interposed 
between the exterior wall of the catheter and the walls of 
the canal (e.g., the urethral canal). In accordance with 
one aspect of the invention, a catheter tube suitably 
cooperates with a membrane such that upon insertion 
of the catheter into an orifice, such as the urethral canal, 
sliding frictional contact between the catheter and the 
urethral mucosa is inhibited and the passive transporta- 
tion of pathogens in the lower urinary tract concomi- 
tantly prevented. 

The apparatus of the present invention thus facili- 
tates insertion of a catheter into a body cavity in a man- 
ner which effectively reduces the irritation caused by the 
frictional forces exerted by typical catheters and inhibits 
the dragging of pathogens to internal organs during the 
catheterization procedure. A method of using the cathe- 
ter of the present invention is also disclosed. 

In subclaims 2-15 improvements of the catheter 
according to claim 1 are specified. 

Brief Description of the Drawing 

Preferred exemplary embodiments of the present 
invention will hereinafter be described in conjunction 
with the appended drawing figures, wherein like numer- 
als denote like elements and: 

Figure 1 is a side elevational view of a preferred 
embodiment of a catheter in accordance with the 
present invention; 

Figure 2 is an elevational view of the catheter of 
Figure 1 during an initial insertion into a patient; 
Figure 3 is an elevational view of the catheter of 
Figures 1 and 2 upon further insertion into a 
patient; 

Figure 4 is a perspective view of an alternative 
embodiment of a catheter in accordance with the 
present invention; 

Figure 5A is a sectioned perspective view showing 
one type of catheter tubing useful in accordance 
with the present invention; 
Figure 5B is a sectioned perspective view showing 
an alternate type of catheter tubing useful in 



accordance with the present inventions; 
Figure 5C is a sectioned perspective view showing 
catheter tubing provided with ribs in accordance 
with the present invention; 
5 Figure 6 is a cross-sectional view of a guide ring 
useful in the catheter in accordance with the 
present invention. 

Detailed Description of Preferred Exemplary 
10 Embedments 

Referring now to Figure 1 , an exemplary non-con- 
taminating catheter 10 in accordance with the present 
invention preferably includes a catheter tube 12, a mem- 

15 brane (sheath) 14, and a membrane guide 16. Mem- 
brane 14 suitably comprises a first end 34, a second 
end 36, and a flexible body 38 spanning therebetween. 

Catheter tube 12 may be of a conventional design 
and typically includes a leading edge 20, a trailing edge 

20 22, with a generally tubular body 24 and an axial bore 
(lumen) 21 extending therebetween. As best seen in 
Figures 1*3, tube 12 may have a diameter which varies 
from leading edge 20 to trailing edge 22. The diameter 
of tube 12 in the area of leading edge 20 is advanta- 

25 geously in the range of about 5 to about 6mm. Prefera- 
bly, the diameter of tube 12 varies at about 0.33mm 
increments from leading edge 20 to trailing edge 22. 
When catheter 10 is used as a urinary catheter, the 
outer diameter of tube 12 is advantageously in the 

30 range of about 5,08 to 7,6 mm (0.20 to 0.30 inches), typ- 
ically about 6.35 mm (0.25 inch). The diameter of lumen 
21 of tube 12 is thus preferably in the range of about 
2,54 to about 5,08 mm (0.10 to about 0.20 inch). 

Tube 12 preferably has a length characteristic of 

35 conventional catheters, tubes or probes. For example, 
when catheter 10 is used as a urinary catheter for 
males, it will generally have a length of from about 30 to 
about 50 cm, typically about 40 cm; when utilized as a 
urinary catheter for females, tube 12 generally will have 

40 a length of from about 1 5 to about 30 cm, typically about 
20 cm. Preferably, tip 20a of tube 1 2 is configured to 
have a very smooth configuration, most preferably hav- 
ing a radius in the range of 1 ,72 mm (0.050 inches) for 
a tube having a diameter of about 6,35 mm (0.25 

45 inches). 

Tube 12 preferably includes at least one aperture 
28 provided in body 24 proximate leading edge 20 of 
tube 12. As will be discussed more fully in the following 
description, aperture(s) 28 permits fluid to enter lumen 

so 21 to facilitate drainage of bodily fluids from the patient. 
Apertures 28 may be provided in body 24 of tube 12 in 
any conventional fashion such as by drilling or the like. 
Tube 1 2 may also be provided with one or more enlarge- 
ments or balloons, or a double balloon (all not shown) to 

55 enable catheter 10 to be maintained permanently in 
place inside the bladder. As is known in the art, such 
balloons or inflatable bags may be inflated when the 
catheter has been advanced to its desired position to 
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ensure retention of the catheter in such position and 
prevent its accidental withdrawal. 

Trailing edge 22 of tube 12 preferably includes a 
coupler 26 securely affixed thereto. Coupler 26 is suita- 
bly configured to facilitate adaption of tube 12 to the 5 
opening of a conventional urine collection bag or the 
like. As shown in Figure 1 , coupler 26 suitably com- 
prises an enlarged portion of tube 12 proximate trailing 
edge 22. Alternatively, a coupler element (not shown) 
may be suitably attached to trailing edge 22 of tube 12 10 
by any conventional means. 

The particular material comprising tube 12 desira- 
bly exhibits sufficient strength to ensure that tube 12 
does not collapse during insertion, as well as sufficient 
elasticity to permit maneuvering of catheter 10 during ?s 
the catheterization process. Thus, tube 12 is preferably 
made from a clear, flexible polymeric material, for exam- 
pie an FDA certifiable material suitable for in vivo use. In 
accordance with a particularly preferred embodiment, 
tube 12 comprises a polymeric material having a Shore 20 
A hardness in the range of about 70 to 160, and prefer- 
ably about 90. Suitable polymeric materials include 
thermoplastic polymers, for example polyurethanes, 
polyvinyl chlorides, and the like (e.g., medical grade 
polyvinyl chloride). Such thermoplastic polymers may 25 
be natural or synthetic and may be modified by the addi- 
tion of lubricants such as glycerine, glycol and the like. 
Other conventional additives now known or hereafter 
devised by those skilled in the art may also suitably be 
included. Tube 12 may also comprise fluorocarbon pol- 30 
ymers such as f luorinated ethylene-propylene resins or 
tetrafluoroethylene commonly referred to by the trade- 
mark Teflon owned by E.I. duPont de Nemours & Com- 
pany. A particularly preferred material for tube 12 is a 
Teflon tubing having a Shore A durometer in the range 35 
of about 90-95, which is available from Medical Profiles, 
Lavonia, Michigan. 

Leading edge 20 of tube 1 2 may optionally be com- 
prised of a more rigid material than the remainder of 
tube 12. As explained in greater detail hereinafter, as <o 
catheter 10 is inserted into the patient, membrane 14 is 
caused to fold over and escape the interior of tube 12 
about the tip 20a of tube 12. Thus, in order to avoid dila- 
tion of tip 20a, it may be comprised of a nonelastic 
material such as Teflon, nylon, acetal, or the like. Pro- 45 
viding tip 20a with enhanced rigidity also tends to fur- 
ther facilitate the sliding between membrane 14 and 
tube 12. 

Membrane 14 preferably comprises a thin elastic 
polymeric material advantageously having sufficient so 
lubricity to smoothly slide out of and over tip 20a of lead- 
ing edge 20 and subsequently slide back along the exte- 
rior of tube 12. Membrane 14 may suitably comprise any 
conventional thermoplastic polymer such a polyethyl- 
ene (low or high density). Those skilled in the art will 55 
appreciate that conventional additives such as ethyl- 
ene-vinyl acetate copolymer, vinyl additives, f luorinated 
ethylene-propylene resins and the like may be added to 
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increase strength or other properties of the membrane. 
Membrane 14 may also suitably comprise synthetic res- 
ins, such as polyesters and synthetic resin alloys such 
as polytetraf luoroethylene. Natural or synthetic rubbers 
such aspolyisoprene. polychloroprene, ethylenepropyl- 
ene-diene may also be employed to form membrane 1 4. 
A particularly preferred membrane material is a natural 
latex having a wall thickness in the range of about 0,20 
to about 0,254 mm (0.008 to about 0.010 inches) such 
as is available from Menick Corporation, Minneapolis. 
Minnesota. It should be understood, however, that any 
suitable membrane material having sufficient strength, 
integrity, elasticity and lubricity may be utilized in 
accordance with the present invention to form mem- 
brane 14, and the specific forms disclosed herein are 
provided for illustration only and not in any limiting 
sense. 

The material comprising membrane 14 also may be 
provided with a lubricant to increase the ease with 
which membrane 14 is folded over tube 12 during use. 
For example, 0 to about 30% of a conventional lubricant 
may be loaded during manufacture of membrane 14. 
Suitable lubricants include corn starch, starch, talcum, 
calcium carbonate, glycerin, silicone, limestone, and the 
like. For example, membrane 14 may comprise polyeth- 
ylene with about 15% corn starch. Corn starch is 
believed to be a suitable additive in that it is generally 
hypo-allergenic and suitable for in vivo use. 

Lubricant may also be optionally applied to the 
external surfaces of membrane 14. This enables easy 
insertion of membrane 14 into tube 12 prior to use, 
smooth extraction of membrane 14 from tube 12 upon 
insertion of catheter 10 in vivo, and smooth insertion of 
catheter 10 into the cavity, e.g. the urethra. 

With momentary reference to Figure 5C, mem- 
brane 14 may optionally be provided with one or more, 
preferably two or more, ribs 54 extending about the 
exterior surface of body 38 as an alternative to the use 
of lubricants. Ribs 54 facilitate extraction of membrane 
14 from tube 12 as catheter 10 is inserted into a cavity. 
More particularly, ribs 54 tend to reduce the frictional 
forces exerted between membrane 14 and tube 12 dur- 
ing their relative sliding engagement by reducing the 
area of contact between the two elements. Ribs 54 also 
tend to increase the strength of membrane 1 4 to prevent 
rips or tears during use of catheter 10. 

While Figure 5C illustrates ribs 54 in conjunction 
with tube 12 having a circular cross section, ribs 54 may 
also be advantageously employed with tubes manifest- 
ing various geometries, for example the cloverleaf con- 
figuration of Rgure 5B. Ribs 54 are suitably formed by 
conventional techniques during the manufacture of 
membrane 14 or by affixation subsequent to manufac- 
ture. In the event ribs 54 are provided post-manufacture, 
suitable filaments such as nylorypolyester filaments 
may be applied through the use of conventional adhe- 
sives such as medical grade bonding agents. The size 
of filaments forming ribs 54 may vary depending on the 
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particular membrane film utilized as well as the 
strength, flexibility and lubricity of the filament. Fila- 
ments in the range of about 0,254 mm (0.010 inches) in 
diameter typically yield performance. 

Those skilled in the art will appreciate, however, 
that the various cooperating components comprising 
catheter 10 may be formed of any suitable material, and 
that the preceding examples are merely illustrative. 

Membrane 14 preferably comprises a substantially 
uniform cylindrical tube. Second end 36 of membrane 
14 (which is initially within tube 12) is open. 

Membrane 14 typically exhibits a length less than 
that of tube 12. For example, if catheter 10 is used as a 
urinary catheter, membrane 14 is desirably in the range 
of about 10 to about 40 cm, and optimally about 20 cm 
in length for use with males; membrane 14 is desirably 
in the range of about 10 to about 25 cm, and optimally 
about. 15 cm for use with females. 

A plurality of calibrations 50. i.e. one or more lines, 
are suitably imprinted on the exterior surface of tube 12. 
Similarly, a plurality of calibrations 52, i.e. one or more 
lines, are imprinted on the interior surface of membrane 
14. The cooperation of calibrations 50 and 52 enable 
the user to determine the position of second end 36 of 
membrane 14 as catheter 10 is inserted into a body 
cavity. 

Tube 12 may assume any conventional configura- 
tion. In the embodiment shown in Figure 5A, tube 12 is 
generally circular in cross section. In a more preferred 
embodiment, however, tube 12 suitably comprises a 
shaped tube, for example the generally cloverleaf con- 
figuration shown in Figure 5B. In accordance with the 
embodiment of Figure 5B, tube 12 includes alternating 
lands 30 and valleys 32. Lands 30 and valleys 32 coop- 
erate to enhance the unfolding of membrane 14 from 
tube 12. 

Referring now to Figures 1-4, membrane 14 is 
advantageously disposed, prior to insertion of the cath- 
eter into the patient, such that substantially all of mem- 
brane 14 is contained within lumen 21, with the 
exception of first end 34 which engages membrane 
guide 16. Membrane guide 16 is securely affixed to first 
end 34 of membrane 14, and is initially disposed about 
the exterior of leading edge 20 of tube 12. Second end 
36 of membrane 14 is thus disposed a considerable dis- 
tance within tube. 12. As will be discussed more fully in 
connection with Figures 2 and 3, during the catheteriza- 
tion procedure, second end 36 of membrane 14 travels 
through lumen 21 towards leading edge 20 of tube 12. 
In accordance with one aspect of the invention, second 
end 36 is desirably drawn completely through leading 
edge 20, such that membrane 1 4 is turned completely 
inside-out and circumscribes tube 12. 

During assembly of catheter 10. membrane 14 is 
inserted into tube 12 in any suitable manner. For exam- 
ple, membrane 14 may be threaded through lumen 21 
of tube 12. Alternatively, membrane 14 may be pneu- 
matically or hydraulically inflated to facilitate guiding the 



membrane through tube 12. Second end 36 of mem- 
brane 14 is thus disposed within tube 12 and first end 
34, together with membrane guide 16, is disposed exte- 
riorly of tube 12. Prior to use, membrane guide 16 and 

5 first end 34 are pulled back over leading edge 20 of tube 
12 as shown in Figures 2 and 4. 

With continued reference to Figures 1-4, membrane 
guide 16 preferably comprises an enlarged portion 39 
which facilitates adaptation of membrane guide 16 to 

w the external glans of the patient during insertion of cath- 
eter 10. When catheter 10 is used as a urinary catheter 
for males, for example, enlarged portion 39 is suitably 
configured to facilitate holding membrane 14 firmly in 
place over the glans of the penis during insertion of the 

is catheter. 

If, however, catheter 10 is configured for use with 
females, or if it is desired to manually grasp end 34 of 
membrane 14 while the catheter is in place, membrane 
guide 16 may be suitably configured to permit the user 

20 to grasp membrane guide 16. With particular reference 
to Figures 4 and 6, membrane guide 16 may alternately 
be configured in the shape of a ring 40 preferably having 
a knurled exterior surface. With reference to Figure 6, 
ring 40 preferably includes an inner bearing surface 48, 

25 an outwardly extending flange 42, and a connecting 
ridge 44. Preferably, flange 42 carries a plurality of 
knurls about the outer most edge 46. Connecting ridge 
44 is suitably configured such that membrane 14 can be 
securely affixed thereto. 

30 The outer diameter of ridge 44 (or the connecting 
portion of enlargement 39) is preferably sufficiently 
larger than the inner diameter of membrane 14 such 
that a "force-fit" engagement between membrane 14 
and membrane guide 16 is maintained. Optional adhe- 

35 sives and mechanical fasteners, such as a snap ring, 
may be utilized to ensure secure attachment of mem- 
brane 14 to membrane guide 16. Alternatively, mem- 
brane 14 may be rubber adhesive bonded to membrane 
guide 16 in accordance with conventional techniques. 

40 Membrane guide 16 may comprise any suitable 
material such as metal, plastic or the like. Membrane 
guide 16 suitably comprises a material having a rela- 
tively low frictional coefficient, such as polyethylene or 
polytetrafluoroethylene based materials. Irrespective of 

45 the particular material used for membrane guide 1 6, the 
inner bearing surface 48 thereof optimally exhibits suffi- 
cient lubricity to easily pass along the outside of tube 12 
during use. 

As will be appreciated, the respective sizes of 
so membrane guide 16 and membrane 14 are chosen to 
facilitate their convenient movement over the exterior 
surface of tube 12. For example, if the diameter of tube 
12 at leading edge 20 is in the range of about 5mm, then 
the diameter of membrane 14 and the inner diameter of 
55 membrane guide 16 in accordance with one aspect of 
the invention should be at least about 6mm. 

Returning now to Figures 1-3, the operation of a 
first exemplary embodiment of the present invention will 
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now be described. As best seen in Figure 1 , catheter 10 
is initially assembled such that second end 36 of mem- 
brane 14 is disposed within tube 12. First end 34 of 
membrane 14 is affixed to membrane guide 16 and is 
positioned proximate leading edge 20 of tube 12 . 5 
Thereafter, membrane guide 16 is guided back over 
leading edge 20 to initiate the folding of membrane 14 
over tube 12, as shown in Figure 2. That is, the portion 
of membrane 14 external to tube 1 2 is turned inside-out 
such that as it is pulled back (to the left in Figures 1 -3) w 
along the length of tube 12, the "folded over" portion of 
membrane 14 circumscribes tube 12. Catheter 10 is 
now ready for insertion into a patient. 

Insertion of catheter 10 may be accomplished 
through the use of known catheterization techniques, is 
For example, when using catheter 10 in the catheteriza- 
tion of a male's bladder, the patient (or the attending 
medical personnel) holds guide 16 firmly in place over 
the male's penis, with one hand. The other hand is used 
to introduce the catheter 10 into the urethral canal by 20 
pushing it inside the urethra. In particular, tube 12 is 
grasped and manually urged into the urethral canal, 
thereby causing enlarged portion 39 to engage the 
glans and causing membrane 1 4 to begin to fold back 
over tube 12 in an inside-out fashion. Further pushing of 25 
tube 12 into the urethral canal results in continued 
extraction of membrane 14 from tube 12 (see Figure 3). 
As membrane 14 is drawn out of tube 12, it is interposed 
between tube 12 and the walls of the urethral canal, 
thereby preventing tube 12 from contacting the urethral 30 
mucosa and/or the walls of the urethral canal. Conse- 
quently, tube 12 does not urge infectious matter up into 
the bladder as tube 12 travels to the bladder. This fea- 
ture represents a significant advancement over prior art 
catheters. 35 

The user can monitor the degree of insertion of 
catheter 10, as well as the location of membrane 14, by 
visual inspection of calibrations 50 of tube 12 in con- 
junction with calibrations 52 of membrane 14. Once 
tube 12 has reached the bladder, membrane 14 may. if 40 
desired, be extracted by grasping membrane guide 16 
and pulling membrane 14 rearwardly until second end 
36 of membrane 14 is completely removed from the pat- 
ent. 

It should thus be appreciated that catheter 10 in 45 
accordance with the present invention enables a tube or 
probe to be inserted into an orifice, such as the urethral 
canal, without transporting pathogens or bacteria nor- 
mally inhabitant at or near the glans or in the proximity 
of the lower urethral canal to the bladder, through the so 
use of non-contaminating membrane 14. Those skilled 
in the art will also appreciate that in addition to its use- 
fulness in catheterization procedures, catheter 10 of the 
present invention can be utilized as a probe for other 
known or hereafter devised medical techniques. For 55 
example, the probe of the present invention can be used 
for the drainage of internal fluids. Further, catheter 10 
may be used to perform bladder lavages in continuum 



by injecting large amounts of fluids {e.g., water) into the 
bladder through the use of catheter 10. For example, 
once catheter 10 is completely inserted and membrane 
14 inverted such that end 36 is proximate tip 20a, fluid 
may be injected into the area between membrane 14 
and the exterior surface of tube 12, thus causing mem- 
brane 14 to slightly expand. The fluid entering and 
cleansing the bladder can then be extracted through 
lumen 21 of tube 12. 

It will be understood that the above description is of 
preferred exemplary embodiments of the present inven- 
tion, and that the invention is not limited to the specific 
form shown and described herein. For example, some 
or all of the components may be plasma surface treated 
such as with Teflon to enhance hydrof ilasticity. Further, 
various alternative configurations of catheter 10, partic- 
ularly tube 12, may be readily incorporated by those 
skilled in the art. These and other modifications may be 
made in the design and arrangement of the elements 
within the scope of the invention, as expressed in the 
appended claims. 

Claims 

1. A catheter for insertion into an anatomical canal, 
the catheter comprising: 

a generally hollow catheter tube (12) having 
respective oppositely disposed leading and 
trailing edges (20, 22) , an axial lumen (21) 
extending through the length thereof, 

- the catheter tube (12) having a tip (20a) which 
includes the leading edge (20) of the catheter 
tube (12) and which is configured to have a 
smooth configuration, 

- the catheter tube (12) being made of a flexible 
polymeric material having sufficient strength 
such that catheter tube (12) does not collapse 
during insertion as well as sufficient elasticity to 
permit manoeuvering of the catheter (10) dur- 
ing the insertion into the anatomical canal, 

- an elongated tubular and sufficiently elastic 
membrane (14) disposed within the lumen (21) 
having first and second open ends (34, 36) and 
a body (38) spanning therebetween; 

- said membrane ( 1 4) being made of a thin poly- 
meric material having sufficient lubricity to 
smoothly slide out of the opening of tip (21a) 
and over the leading edge (20) of the catheter 
tube (12) and subsequently slide back relative 
to the exterior of catheter tube (12), 

- a membrane guide (16) being configured in the 
shape of a ring (40) and suitably configured for 
axial movement about the exterior of the cathe- 
ter tube (12), further being made of a plastic 
material having a relatively low frictional coeffi- 
cient, first end (34) of membrane (14) being 
securely affixed to said membrane guide (16), 
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the respective sizes of membrane guide (16) 
and membrane (14) being chosen such that 
their convenient movement over the exterior 
surface of catheter tube (12) is facilitated, 
wherein said membrane guide (16) and said 
membrane first end (34) are disposed about 
the exterior of said tube leading edge (20), and 
said membrane second end (36) and a major 
portion of said membrane body (38) are posi- 
tioned inside said tube lumen (21), such that as 
the catheter (10) is manually inserted into the 
anatomical canal, pushing of catheter tube (12) 
into said canal will result in continued extraction 
of membrane (14) from catheter tube (12) so 
that finally said membrane (14) will be with- 
drawn from said tube lumen (21) and, be inter- 
posed between said tube (12) and said 
anatomical canal. 

2. Catheter according to claim 1 , characterized by that 
the outer diameter of the catheter tube (12), when 
catheter (1 0) is used as urinary catheter, is in the 
range of about 5,08 to 7,6 mm, particularly about 
6,35 mm. 

3. Catheter according to claim 1 or 2, characterized by 
that the diameter of lumen (21) of the catheter tube 
(12) is in the range of about 2,54 mm to about 5,08 
mm. 

4. Catheter according to one or more of the preceding 
claims, characterized by that the radius of tip (20) of 
the catheter tube (12) is in the range of 1,27 mm for 
a catheter tube (12) having a diameter of about 
6,35 mm. 

5. Catheter according to one or more of the preceding 
claims, characterized by that the catheter tube (12) 
is made of polyvinylchloride (PVC), particularly 
medical grade polyvinylchloride. 

6. Catheter according to one or more of the preceding 
claims, characterized by that the catheter tube (12) 
comprises a polymeric material having a Shore A 
hardness in the range of about 70 to 160, and pref- 
erably about 90. 

7. Catheter according to one or more of the preceding 
claims, characterized by that the membrane (14) 
comprises synthetic resin alloys such as poly- 
tetrafluoroethylene. 

8. Catheter according to one or more of the preceding 
claims, characterized by that the membrane guide 
(16) in the form of a ring (40) includes an inner 
bearing surface (48), an outwardly extending flange 
(42). and a connecting ridge (44). 



9. Catheter according to claim 8, characterized by that 
the outer diameter of connecting ridge (44) is suffi- 
ciently larger than the inner diameter of membrane 
(14) such that a "force-fit" engagement between 

5 membrane (14) and guide (16) is maintained. 

10. Catheter according to claims 8 or 9, characterized 
by that a snap ring is utilized to ensure secure 
attachment of membrane (14) to membrane guide 

10 (16). 

1 1 . Catheter according to one or more of the preceding 
claims, characterized by that the membrane guide 
(16) comprises a material having a relatively low 

15 frictional coefficient, such as polyethylene or poly- 
tetraf luoroethylene based materials. 

1 2. Catheter according to one or more of the preceding 
claims, characterized by that the inner bearing sur- 

20 face (48) of the membrane guide (16) exhibits suffi- 
cient lubricity to easily pass along the outside of 
catheter tube (12) during use. 

1 3. Catheter according to one or more of the preceding 
25 claims, characterized by the diameter of catheter 

tube (12) at the leading edge (20) being in the 
range of about 5 mm. and the diameter of mem- 
brane (14) and the inner diameter of membrane 
guide (16) being at least about 6 mm. 

30 

14. Catheter according to one or more of the preceding 
claims, characterized by that the catheter (10) is uti- 
lized as a probe for medical techniques. 

35 1 5. Catheter according to one or more of the preceding 
claims, charaterized by that the trailing edge (22) of 
the catheter tube (12) includes a coupler (26) 
securely affixed thereto, coupler (26) being config- 
ured to facilitate adaption of the catheter tube (12) 

40 to the opening of a conventional urine collection 
bag. 

PatentansprQche 

45 1. Katheter zum Einfuhren in einen anatomischen 
Kanal, welcher Katheter umfaSt: 

- einen allgemein hohlen Katheterschlauch (12) 
mit einer voreilenden und einer nacheilenden 

so Kante (20, 22), die jeweils gegenuberliegend 

angeordnet sind, einen axialen Hohlraum (21), 
der sich Ober dessen Lange erstreckt. 

- wobei der Katheterschlauch (12) eine Spitze 
55 (20a) hat, die die voreilende Kante (20) des 

Katheterschlauches (12) umfaBt und ausgebil- 
det ist. eine weiche Struktur zu haben, 
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wobei der Katheterschtauch (12) aus einem fle- 
xiblen Polymer-Material hergestellt ist, das eine 
ausreichende Starke hat daB der Katheter- 
schlauch (12) wahrend eines Einfuhrens nicht 
zusammengedruckt wind, und auch eine aus- 
reichende Elastizitat hat, um es zu gestatten, 
daB der Katheter (10) wahrend des EinfQhrens 
in den anatomischen Kanal lenkbar ist, 

eine langliche, rohrfdrmige und ausreichend 
elastische Membran (14), die innerhalb des 
Hohlraums (21) angeordnet ist und ein erstes 
und ein zweites offenes Ende (34, 36) und 
einen sich dazwischen ausdehnenden KOrper 
(38) hat, 

wobei die Membran (14) aus einem dOnnen 
Polymer-Material hergestellt ist, das eine aus- 
reichende Gleitfahigkeit hat, um sanft aus der 
Off nun g von Spitze (21a) heraus und uber die 
voreilende Xante (20) des Katheterschlauches 
(12) zu gleiten und nachfolgend relativ zu dem 
AuBeren des Katheterschlauchs (12) zuruck- 
zuglerten, 

eine Membranfuhrung (16), die in der Form 
eines Rings (40) ausgebildet ist und for eine 
axiale Bewegung uber das AuBere des Kathe- 
terschlauchs (12) geeignet ausgebildet ist, die 
auBerdem aus einem Kunststoff material mit 
einem relativ niedrigen Reibungskoeffizienten 
hergestellt ist, wobei das erste Ende (34) der 
Membran (14) sicher an der Membranfuhrung 
(16)befestigt ist, 

wobei die jeweiligen GrOGen der Membranfuh- 
rung (16) und der Membran (14) so gewahlt 
sind. daB deren bequeme Bewegung uber die 
AuBenflache des Katheterschlauches (12) ver- 
einfacht wird. 

wobei die Membranfuhrung (16) und das erste 
Ende (34) der Membran um das AuBere der 
voreilenden Kante (20) des Schlauches ange- 
ordnet sind und das zweite Ende (36) der 
Membran und ein Hauptanteil des Membran- 
kOrpers (38) innerhalb des Schlauchhohlraums 
(21) positioniert sind, so daB, wenn der Kathe- 
ter (10) manuell in den anatomischen Kanal 
eingefuhrt wird, ein Drucken des Katheter- 
schlauches (12) in den Kanal zu einem korrti- 
nuierlichen Herausziehen der Membran (14) 
aus dem Katheterschlauch (12) fuhrt, so daB 
zuletzt die Membran (14) aus dem Schlauch- 
hohlraum (21) herausgezogen und zwischen 
dem Schlauch (12) und dem anatomischen 
Kanal angeordnet ist. 



2. Katheter nach Anspruch 1, dadurch gekenn- 
zeichnet, daB der AuBendurchmesser des Kathe- 
terschlauches (12) im Bereich von etwa 5,08 bis 7,6 
mm, insbesondere etwa 6,35 mm, liegt, wenn der 

5 Katheter (1 0) als Harnkatheter verwendet wird. 

3. Katheter nach Anspruch 1 oder 2. dadurch gekenn- 
zeichnet, daB der Durchmesser des Hohlraums 
(21) des Katheterschlauches (12) im Bereich von 

10 etwa 2,54 mm bis etwa 5,08 mm liegt 

4. Katheter nach einem oder mehreren der vorherge- 
henden Anspruche, dadurch gekennzeichnet, daB 
der Radius der Spitze (20) des Katheterschlauches 

15 (12) for einen Katheterschlauch (12) mit einem 
Durchmesser von etwa 6,35 mm in dem Bereich 
von 1,27 mm liegt. 

5. Katheter nach einem oder mehreren der vorherge- 
20 henden Anspruche, dadurch gekennzeichnet, daB 

der Katheterschlauch (12) aus Polyvinylchlorid 
(PVC). insbesondere Polyvinylchlorid medizini- 
scher Qualitat, hergestellt ist. 

25 6. Katheter nach einem oder mehreren der vorherge- 
henden Anspruche, dadurch gekennzeichnet, daB 
der Katheterschlauch (12) ein Polymer-Material 
aufweist, das eine Shore-A-Harte im Bereich von 
etwa 70 bis 160 und bevorzugt von etwa 90 hat 

30 

7. Katheter nach einem oder mehreren der vorherge- 
henden AnsprOche, dadurch gekennzeichnet, daB 
die Membran (14) synthetische Harz-Verbindungen 
wie Polytetrafluoroethylen aufweist 

35 

8. Katheter nach einem oder mehreren der vorherge- 
henden Anspruche, dadurch gekennzeichnet, daB 
die Membranfuhrung (16) in der Form eines Rings 
(40) eine innere Lagerflache (48), einen sich nach 

40 auBen erstreckenden Flansch (42) und eine Verbin- 
dungsrippe (44) aufweist. 

9. . Katheter nach Anspruch 8, dadurch gekenn- 

zeichnet, daB der AuBendurchmesser der Verbin- 
45 dungsrippe (44) ausreichend grOBer als der 
Innendurchmesser der Membran (14) ist, so daB 
ein "kraftschlOssiger" Eingriff zwischen der Mem- 
bran (14) und der Fuhrung (16) aufrechterhalten 
wird. 

so 

1 0. Katheter nach Anspruch 8 oder 9. dadurch gekenn- 
zeichnet, daB ein Schnappring verwendet wird, um 
eine sichere Anbringung der Membran (14) an der 
Membranfuhrung (16) zu gewahrleisten. 

55 

11. Katheter nach einem oder mehreren der vorherge- 
henden Anspruche, dadurch gekennzeichnet, daB 
die Membranfuhrung (16) ein Material mit einem 
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relativ niedrigen Reibungskoeffizienten aufweist, 
wie Material! en, die auf Polyethylen Oder Potytetraf- 
luoroethyien basieren. 

12. Katheter nach einem oder mehreren der vorherge- 
henden AnsprQche, dadurch gekennzeichnet, daB 
die innere Lagerflache (48) der MembranfOhrung 
(16) ausreichende Glertfahigkeit zeigt, um sich 
wahrend eines Gebrauchs einfach entiang der 
AuBenseite des Katheterschlauches (12) zu bewe- 
gen. 

13. Katheter nach einem oder mehreren der vorherge- 
henden AnsprQche, dadurch gekennzeichnet, daf3 
der Durchmesser des Katheterschlauches (12) an 
der voreiienden Kante (20) in dem Bereich von 
etwa 5 mm liegt und der Durchmesser der Mem- 
bran (14) und der Innendurchmesser der Membran- 
fOhrung (16) mindestens etwa 6 mm betragt. 

14. Katheter nach einem oder mehreren der vorherge- 
henden AnsprQche, dadurch gekennzeichnet, daft 
der Katheter (10) als eine MeBeinrichtung fur medi- 
zinische Techniken verwendet wird. 

15. Katheter nach einem oder mehreren der vorherge- 
henden AnsprQche, dadurch gekennzeichnet, daft 
die nacheilende Kante (22) des Katheterschlau- 
ches (1 2) eine daran sicher befestigte Kuppelein- 
richtung (26) aufweist, wobei die Kuppeleinrichtung 
(26) zur vereinfachung des Anschlusses des Kathe- 
terschlauches (12) an die Offnung eines herkOmm- 
lichen Harnsammelbehalters ausgebildet ist. 

Revendications 

1. Catheter pour insertion dans un conduit anatomi- 
que comprenant : 

- un tube de catheter (12) generalement creux 
ayant des aretes avarrt et arriere (20, 22) dispo- 
sees respectivement opposees. uhe lumiere 
axiale (21) s'etendant a travers la longueur de 
celui-ci, 

le tube de catheter (12) ayant une pointe (20a) 
qui comprend I'arete avant (20) du tube de 
catheter (12) et qui est configuree pour avoir 
une configuration douce, 

- le tube de catheter (12) etant fait en un mate- 
riau polymere flexible ayant une resistance suf- 
fisante pour que le tube de catheter (12) ne 
s'affaisse pas pendant I'insertion ainsi qu'une 
elasticite suffisante pour permettre de 
manoeuvrer le catheter pendant I'insertion 
dans le conduit anatomique, 

- une membrane elastique (14) tubulaire allon- 
gee et suffisamment elastique disposee a 
I'interieur de la lumiere (21) ayant des premiere 



et seconde extremites ouvertes (34, 36) et un 
corps (38) traversant entre les deux ; 
ladite membrane (1 4) etant faite d'un materiau 
polymere mince ayant un pouvoir lubrrftant suf- 

5 fisant pour glisser doucement a I'exterieur de 

I'ouverture de la pointe (21a) et par dessus 
['arete arriere (20) du tube de catheter (12) et 
pour ensuite reglisser par rapport a I'exterieur 
du tube de catheter (12), 

10 - un guide de membrane (16) etant configure en 
forme d'anneau (40) et configure de maniere 
appropriee pour un mouvement axial pres de 
I'exterieur du tube de catheter (12), etant de 
plus fait en un materiau plastique ayant un 

is coefficient de friction relativement bas, la pre- 

miere extremite (34) de la membrane (1 4) etant 
fixee de maniere sQre audit guide de mem- 
brane (16), 

- les grandeurs respectives du guide de mem- 
20 brane (16) et de la membrane (14) etant choi- 

sies de telle maniere que leur mouvement 
approprie sur la surface exterieure du tube de 
catheter (12) est facility, 

- dans lequel ledit guide de membrane (16) et 
25 ladite premiere extremit6 de membrane (34) 

sont disposes pres de I'exterieur de ladite arete 
avant (20) du tube, et ladite seconde extremite 
de membrane (36) et une plus grand e portion 
dudit corps de membrane (38) sont position- 

30 nees a I'interieur de ladite lumiere (21) du tube, 

de telle maniere que, lorsque le catheter (10) 
est insere manuellement dans le conduit ana- 
tomique, le fait de pousser le tube de catheter 
(12) dans ledit conduit aura pour resultat une 

35 extraction continue de la membrane (14) du 

tube (12) du catheter si bien que finalement 
ladite membrane (14) sera retiree de ladite 
lumiere (21) du tube et sera inter posee entre 
ledit tube (12) et ledit conduit anatomique. 

40 

2. Catheter selon la revendication 1 , caracterise en ce 
que ie diametre exterieur du tube de catheter (12). 
lorsque le catheter (10) est utilise comme catheter 
urinaire, est de I'ordre d'environ 5,08 a 7,6 mm, en 

45 particulier est d'environ 6,35 mm. 

3. Catheter selon la revendication 1 ou 2, caracterise 
en ce que le diametre de la lumiere (21) du tube du 
catheter (12) est de I'ordre d'environ 2,54 mm a 

so environ 5,08 mm. 

4. Catheter selon Tune ou plusieurs des revendica- 
tions precedentes, caracterise en ce que le rayon 
de la pointe (20) du tube de catheter (12) est de 

55 I'ordre de 1.27 mm pour un tube de catheter (12) 
ayant un diametre d'environ 6,35 mm. 

5. Catheter selon Tune ou plusieurs des revendica- 
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tions prececentes. caracterise en ce que le tube de 
catheter (12) est fait en chlorure de polyvinyle 
(PVC), en particulier en chlorure de polyvinyle a 
usage medical. 

6. Catheter selon Tune ou plusieurs des revendica- 
tions precedent es, caracterise en ce que le tube de 
catheter (12) comprend une matiere poly mere 
ayant un degre de durete Shore A de I'ordre d'envi- 
ron 70 a 160, et de preference d'environ 90. 

7. Catheter selon Tune ou plusieurs des revendica- 
tions precedentes, caracterise en ce que la mem- 
brane (14) comprend des altiages de resin e 
synthetase comme le polytetrafluorethylene. 

8. Catheter selon Tune ou plusieurs des revendica- 
tions precedentes, caracterise en ce que le guide 
de membrane (16) en forme d'anneau (40) com- 
prend une surface d'appui interieure (48), une col- 
ter ette qui s'etend vers I'exterieur (42) et une crete 
de connexion (44). 

9. Catheter selon la revendication 8, caracterise en ce 
que le diametre exterieur de la crete de connexion 
(44) est suffisamment plus grande que le diametre 
interieur de la membrane (14) de telle maniere 
qu'un engrenement par ajustement serre est main- 
tenu entre la membrane (14) et le guide (16). 

10. Catheter selon la revendication 8 ou 9, caracterise 
en ce qu'un cirdip exterieur est utilise pour assurer 
la fixation sure de la membrane (1 4) et du guide de 
membrane (16). 

11. Catheter selon Tune ou plusieurs des revendica- 
tion s precedentes, caracterise en ce que le guide 
de membrane (16) comprend une matiere ayant un 
coefficient de friction relativement bas tel que des 
matieres a base de polyethylene ou de polytetra- 
fluorethylene. 



ter (10) est utilise comme sonde pour techniques 
medical es. 

15. Catheter selon I'une ou plusieurs des revendica- 
5 tions prececentes, caracterise en ce que I'arete 
arriere (22) du tube de catheter (12) comprend un 
coupleur (26) fixe de maniere sOre a celle-ct, le cou- 
pleur (26) etant configure pour faci liter I'adaptation 
du tube de catheter (12) a I'ouverture d'une poche 
10 conventionnelle de recueil d'urine. 



12. Catheter selon Tune ou plusieurs des revendica- 
tions precedentes, caracterise en ce que la surface 
d'appui interieure (48) du guide de membrane (16) 45 
montre un pouvoir lubrcfiant suffisant pour passer le 
long de I'exterieur du tube de catheter (12) pendant 
('utilisation. 



13. Catheter selon Tune ou plusieurs des revendica- so 
tions precedentes, caracterise par le fait que le dia- 
metre du tube de catheter (12) sur I'arete avant (20) 

est de I'ordre d'environ 5 mm et le diametre de la 
membrane (14) et le diametre du guide de mem- 
brane (16) est d'au moins environ 6 mm. ss 

14. Catheter selon I'une ou plusieurs des revendica- 
tions precedentes, caracterise en ce que le cathe- 
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